Clickable 4-Oxo-β-lactam-Based Selective Probing for Human Neutrophil Elastase Related Proteomes.
Human neutrophil elastase (HNE) is a serine protease associated with several inflammatory processes such as chronic obstructive pulmonary disease (COPD). The precise involvement of HNE in COPD and other inflammatory disease mechanisms has yet to be clarified. Herein we report a copper-catalyzed alkyne-azide 1,3-dipolar cycloaddition (CuAAC, or 'click' chemistry) approach based on the 4-oxo-β-lactam warhead that yielded potent HNE inhibitors containing a triazole moiety. The resulting structure-activity relationships set the basis to develop fluorescent and biotinylated activity-based probes as tools for molecular functional analysis. Attaching the tags to the 4-oxo-β-lactam scaffold did not affect HNE inhibitory activity, as revealed by the IC50 values in the nanomolar range (56-118 nm) displayed by the probes. The nitrobenzoxadiazole (NBD)-based probe presented the best binding properties (ligand efficiency (LE)=0.31) combined with an excellent lipophilic ligand efficiency (LLE=4.7). Moreover, the probes showed adequate fluorescence properties, internalization in human neutrophils, and suitable detection of HNE in the presence of a large excess of cell lysate proteins. This allows the development of activity-based probes with promising applications in target validation and identification, as well as diagnostic tools.